Production and characterization of recombinant human acid α-glucosidase in transgenic rice cell suspension culture.
Pompe disease is a fatal genetic muscle disorder caused by a deficiency of acid α-glucosidase (GAA), a glycogen-degrading lysosomal enzyme. In this study, the human GAA cDNA gene was synthesized from human placenta cells and cloned into a plant expression vector under the control of the rice α-amylase 3D (RAmy3D) promoter. The plant expression vector was introduced into rice calli (Oryza sativa L. cv. Dongjin) mediated by Agrobacterium tumefaciens. Genomic DNA PCR and Northern blot analysis were used to determine the integration and mRNA expression of the hGAA gene in the putative transgenic rice cells. SDS-PAGE and Western blot analysis showed that the glycosylated precursor recombinant hGAA had a molecular mass of 110kDa due to the presence of seven N-glycosylation sites. The accumulation of hGAA protein in the culture medium was approximately 37mg/L after 11 days of culturing in a sugar depletion medium. The His tagged-hGAA protein was purified using an Ni-NTA column and confirmed as the precursor form of hGAA without the signal peptide encoded by the cDNA on the N-terminal amino acid sequence. The acid alpha-glucosidase activity of hGAA produced in transgenic rice cells gave results similar to those of the enzyme produced by CHO cells.